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1.2. Photo-oxidative stress, photoinhibition and photoprotection 
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1.2.1. Reactive oxygen species as both harmful and beneficial components 
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1.2. Photo-oxidative stress, photoinhibition and photoprotection 
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1.2.1. Reactive oxygen species as both harmful and beneficial components 
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3.1. Plant material and treatments 
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3.1. Plant material and treatments 
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3.3. Gas exchange parameters 
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3.6. Leaf membrane damage 
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3.8. Histochemical detection of superoxide and hydrogen peroxide 
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3.9. Lipid peroxidation imaging and quantification 
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3.11. Western blotting 
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3.9. Lipid peroxidation imaging and quantification 
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3.10. Enzymatic activity assays 
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4. OVERVIEW OF THE RESULTS 

4.1. Characterization of PSI photoinhibition in high light-treated pgr5 
mutants 
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and between genotypes occurred when error bars do not overlap (Student’s tǦ
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4.2. Effects of high light on the photosynthetic electron transport chain of 
pgr5 mutants 
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4.3. Effects of PSI photoinhibition on CO2 assimilation and gas exchange 
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4.5. Reactive oxygen species accumulation and oxidative stress in pgr5 
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compared with WT under GL are “response to hydrogen peroxide” 
(GO:0042542), “response to reactive oxygen species” (GO:0000302), and 
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5.5. PSI photoinhibition prevents oxidative stress 
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
       
          
        
Ǥ         
         
    Ǥ    
ǣ

ͳǤ    pgr5    
ǡ




       ǡ 
  ʹ ǡ   
Ǣ

͵Ǥ        ʹ   
ǡ
and activation of “reserve” PSIǢ

ͶǤ 
       
ʹʹǢ















    ȋ  Ǥǡ ʹͲͳͶǢ   
ǡ






 ʹ ǡ  
ǡ     ǡ 
Ǥ
       
ǡ
ʹ   Ǥ 	    
          
Ǥǡ
           
 Ǥ ǡ      
ǡ
   ǡ       








6. CONCLUDING REMARKS AND FUTURE PERSPECTIVES 

       
          
        
Ǥ         
         
    Ǥ    
ǣ

ͳǤ    pgr5    
ǡ




       ǡ 
  ʹ ǡ   
Ǣ

͵Ǥ        ʹ   
ǡ
and activation of “reserve” PSIǢ

ͶǤ 
       
ʹʹǢ















    ȋ  Ǥǡ ʹͲͳͶǢ   
ǡ






 ʹ ǡ  
ǡ     ǡ 
Ǥ
       
ǡ
ʹ   Ǥ 	    
          
Ǥǡ
           
 Ǥ ǡ      
ǡ
   ǡ       










      Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior –  ȋǡ 
ͳͲ͹ͷͺȀͳͶǦ͵Ȍ   Centre for International Mobility –  ȋ	ǡ
Ǧͳ͸ǦͳͲͳ͵ͲȌǤ
   	    ȋ 	 
ǡ 	Ȍǡ    
      
 Ǥ
   ȋȌǡ   
Ǥ
ǡ
  ǡ ǡ      
Ǥ
       ǡ     
Ǥ 
Ǥ
    À 














           
ǡ
Ǥ



































     Ǣ       
Ȁ     tiivistelmä   Ǣ 













      Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior –  ȋǡ 
ͳͲ͹ͷͺȀͳͶǦ͵Ȍ   Centre for International Mobility –  ȋ	ǡ
Ǧͳ͸ǦͳͲͳ͵ͲȌǤ
   	    ȋ 	 
ǡ 	Ȍǡ    
      
 Ǥ
   ȋȌǡ   
Ǥ
ǡ
  ǡ ǡ      
Ǥ
       ǡ     
Ǥ 
Ǥ
    À 














           
ǡ
Ǥ



































     Ǣ       
Ȁ     tiivistelmä   Ǣ 











         
	ǡǡ
Ǥ



















Adams WW, Muller O, Cohu CM, Demmig-Adams B ȋʹͲͳ͵Ȍ 
  ǡ   ǡ  
ǫ117ǣ͵ͳ–ͶͶ
Allakhverdiev SI, Murata N ȋʹͲͲͶȌ    
–
Ǥ͸ͺͲ͵Ǥ1657ǣʹ͵–͵ʹ
Alric J, Johnson X ȋʹͲͳ͹Ȍ     
ǣǤ37ǣ͹ͺ–ͺ͸
Amunts A, Drory O, Nelson NȋʹͲͲ͹Ȍ
͵ǤͶ%Ǥ447ǣͷͺ–͸͵
Amunts A, Nelson N ȋʹͲͲͻȌ        
Ǥ17ǣ͸͵͹–͸ͷͲ
Apel K, Hirt HȋʹͲͲͶȌǣǡǡ
Ǥ55ǣ͵͹͵–͵ͻͻ
Aro EM, Virgin I, Andersson B ȋͳͻͻ͵Ȍ    Ǥ
ǡǤ1143ǣ
ͳͳ͵–ͳ͵Ͷ
Asada K ȋʹͲͲͲȌ  Ǧ      
Ǥ355ǣͳͶͳͻ–ͳͶ͵ͳ
Asada K ȋͳͻͻͻȌǦ   ǣ  
Ǥ
50ǣ͸Ͳͳ–͸͵ͻ
Asada K, Kiso K, Yoshikawa K ȋͳͻ͹ͶȌ    
Ǥ249ǣʹͳ͹ͷ–
ʹͳͺͳ
Barber J, Andersson BȋͳͻͻʹȌToo much of a good thing : light can be bad for 
Ǥ17ǣ͸ͳ–͸͸
Barth C, Krause GH, Winter KȋʹͲͲͳȌ
ǦǤ
ǡ24ǣͳ͸͵–ͳ͹͸
Barth P, Lagoutte B, Sétif P ȋͳͻͻͺȌ	 
   Ǥ  ͸ͺͲ͵ǣ     
         Ǥ
37ǣͳ͸ʹ͵͵–ͳ͸ʹͶͳ






         
	ǡǡ
Ǥ



















Adams WW, Muller O, Cohu CM, Demmig-Adams B ȋʹͲͳ͵Ȍ 
  ǡ   ǡ  
ǫ117ǣ͵ͳ–ͶͶ
Allakhverdiev SI, Murata N ȋʹͲͲͶȌ    
–
Ǥ͸ͺͲ͵Ǥ1657ǣʹ͵–͵ʹ
Alric J, Johnson X ȋʹͲͳ͹Ȍ     
ǣǤ37ǣ͹ͺ–ͺ͸
Amunts A, Drory O, Nelson NȋʹͲͲ͹Ȍ
͵ǤͶ%Ǥ447ǣͷͺ–͸͵
Amunts A, Nelson N ȋʹͲͲͻȌ        
Ǥ17ǣ͸͵͹–͸ͷͲ
Apel K, Hirt HȋʹͲͲͶȌǣǡǡ
Ǥ55ǣ͵͹͵–͵ͻͻ
Aro EM, Virgin I, Andersson B ȋͳͻͻ͵Ȍ    Ǥ
ǡǤ1143ǣ
ͳͳ͵–ͳ͵Ͷ
Asada K ȋʹͲͲͲȌ  Ǧ      
Ǥ355ǣͳͶͳͻ–ͳͶ͵ͳ
Asada K ȋͳͻͻͻȌǦ   ǣ  
Ǥ
50ǣ͸Ͳͳ–͸͵ͻ
Asada K, Kiso K, Yoshikawa K ȋͳͻ͹ͶȌ    
Ǥ249ǣʹͳ͹ͷ–
ʹͳͺͳ
Barber J, Andersson BȋͳͻͻʹȌToo much of a good thing : light can be bad for 
Ǥ17ǣ͸ͳ–͸͸
Barth C, Krause GH, Winter KȋʹͲͲͳȌ
ǦǤ
ǡ24ǣͳ͸͵–ͳ͹͸
Barth P, Lagoutte B, Sétif P ȋͳͻͻͺȌ	 
   Ǥ  ͸ͺͲ͵ǣ     
         Ǥ
37ǣͳ͸ʹ͵͵–ͳ͸ʹͶͳ






Ben-Shem A, Frolow F, Nelson N ȋʹͲͲ͵Ȍ    
Ǥ426ǣ͸͵Ͳ–͸͵ͷ
Benson AA, Bassham JA, Calvin M, Goodale TC, Haas VA, Stepka WȋͳͻͷͲȌ
     Ǥ Ǥ   
Ǥ72ǣͳ͹ͳͲ–ͳ͹ͳͺ
Bezouwen LS Van, Caffarri S, Kale RS, Kou R, Thunnissen AWH, Oostergetel 
GT, Boekema EJȋʹͲͳ͹Ȍ
Ǥ17080ǣͳ–ͳͳ
Bienert GP, Møller ALB, Kristiansen KA, Schulz A, Møller IM, Schjoerring 
JK, Jahn TPȋʹͲͲ͹Ȍ
Ǥ282ǣͳͳͺ͵–ͳͳͻʹ
Birtic S, Ksas B, Genty B, Mueller MJ, Triantaphylidès C, Havaux MȋʹͲͳͳȌ

Ǥ67ǣͳͳͲ͵–ͳͳͳͷ
Blum A, Ebercon AȋͳͻͺͳȌ
Ǥ21ǣͶ͵–Ͷ͹
Booij-James IS, Dube SK, Jansen MAK, Edelman M, Mattoo AK ȋʹͲͲͲȌ
Ǧ   Ǧ   
       
Ǥ124ǣͳʹ͹ͷ–ͳʹͺ͵
Brestic M, Zivcak M, Kunderlikova K, Oksana S, Shao H, Kalaji HM, 
Allakhverdiev SI ȋʹͲͳͷȌ 
          Ǧ 
Ǥ125ǣͳͷͳ–ͳ͸͸
Bricker TM, Roose JL, Fagerlund RD, Frankel LK, Eaton-Rye JJȋʹͲͳʹȌ
 Ǥ1817ǣ ͳʹͳ–
ͳͶʹ
Buchanan BB ȋʹͲͳ͸Ȍ     
Ǥ67ǣͳ–ʹͶ
Burrows PA, Sazanov LA, Svab Z, Maliga P, Nixon PJȋͳͻͻͺȌ
        
Ǥ17ǣͺ͸ͺ–
ͺ͹͸
Busch A, Hippler M ȋʹͲͳͳȌ      
Ǥ1807ǣͺ͸Ͷ–ͺ͹͹






Cashman DJ, Zhu T, Simmerman RF, Scott C, Bruce BD, Baudry J ȋʹͲͳͶȌ
      ǣ 
Ǥ27ǣ
ͷͻ͹–͸Ͳͺ
Cazzaniga S, Dall’Osto L, Kong S-G, Wada M, Bassi R ȋʹͲͳ͵Ȍ 
    ǡ    
      ǤǤ
76ǣͷ͸ͺ–ͷ͹ͻ
Černý M, Habánová H, Berka M, Luklová M, Brzobohatý BȋʹͲͳͺȌ
ǣǤ
19ǣʹͺͳʹ
Chini A, Gimenez-Ibanez S, Goossens A, Solano R ȋʹͲͳ͸Ȍ
Ǥ33ǣͳͶ͹–ͳͷ͸
Chitnis PR ȋʹͲͲͳȌ  ǣ   Ǥ   
52ǣͷͻ͵–͸ʹ͸
Czarnocka W, Karpiński S ȋʹͲͳͺȌ 	  ǫ   
ǡ
Ǥ	122ǣͶ–ʹͲ
DalCorso G, Pesaresi P, Masiero S, Aseeva E, Schünemann D, Finazzi G, 





Daloso DM, Medeiros DB, dos Anjos L, Yoshida T, Araújo WL, Fernie AR
ȋʹͲͳ͹Ȍ        Ǥ 
216ǣͳͲͳͺ–ͳͲ͵͵
Dat J, Vandenabeele S, Vranová E, Van Montagu M, Inzé D, Van Breusegem 
F ȋʹͲͲͲȌ          
Ǥ57ǣ͹͹ͻ–͹ͻͷ
Demmig-Adams B, Adams WWȋͳͻͻʹȌ
 Ǥ43ǣ
ͷͻͻ–͸ʹ͸
Devireddy AR, Zandalinas SI, Gómez-Cadenas A, Blumwald E, Mittler R
ȋʹͲͳͺȌǣǦǦ
Ǥ11ǣͻͷͳͶ
Dietz K-J, Turkan I, Krieger-Liszkay A ȋʹͲͳ͸ȌǦ  







Ben-Shem A, Frolow F, Nelson N ȋʹͲͲ͵Ȍ    
Ǥ426ǣ͸͵Ͳ–͸͵ͷ
Benson AA, Bassham JA, Calvin M, Goodale TC, Haas VA, Stepka WȋͳͻͷͲȌ
     Ǥ Ǥ   
Ǥ72ǣͳ͹ͳͲ–ͳ͹ͳͺ
Bezouwen LS Van, Caffarri S, Kale RS, Kou R, Thunnissen AWH, Oostergetel 
GT, Boekema EJȋʹͲͳ͹Ȍ
Ǥ17080ǣͳ–ͳͳ
Bienert GP, Møller ALB, Kristiansen KA, Schulz A, Møller IM, Schjoerring 
JK, Jahn TPȋʹͲͲ͹Ȍ
Ǥ282ǣͳͳͺ͵–ͳͳͻʹ
Birtic S, Ksas B, Genty B, Mueller MJ, Triantaphylidès C, Havaux MȋʹͲͳͳȌ

Ǥ67ǣͳͳͲ͵–ͳͳͳͷ
Blum A, Ebercon AȋͳͻͺͳȌ
Ǥ21ǣͶ͵–Ͷ͹
Booij-James IS, Dube SK, Jansen MAK, Edelman M, Mattoo AK ȋʹͲͲͲȌ
Ǧ   Ǧ   
       
Ǥ124ǣͳʹ͹ͷ–ͳʹͺ͵
Brestic M, Zivcak M, Kunderlikova K, Oksana S, Shao H, Kalaji HM, 
Allakhverdiev SI ȋʹͲͳͷȌ 
          Ǧ 
Ǥ125ǣͳͷͳ–ͳ͸͸
Bricker TM, Roose JL, Fagerlund RD, Frankel LK, Eaton-Rye JJȋʹͲͳʹȌ
 Ǥ1817ǣ ͳʹͳ–
ͳͶʹ
Buchanan BB ȋʹͲͳ͸Ȍ     
Ǥ67ǣͳ–ʹͶ
Burrows PA, Sazanov LA, Svab Z, Maliga P, Nixon PJȋͳͻͻͺȌ
        
Ǥ17ǣͺ͸ͺ–
ͺ͹͸
Busch A, Hippler M ȋʹͲͳͳȌ      
Ǥ1807ǣͺ͸Ͷ–ͺ͹͹






Cashman DJ, Zhu T, Simmerman RF, Scott C, Bruce BD, Baudry J ȋʹͲͳͶȌ
      ǣ 
Ǥ27ǣ
ͷͻ͹–͸Ͳͺ
Cazzaniga S, Dall’Osto L, Kong S-G, Wada M, Bassi R ȋʹͲͳ͵Ȍ 
    ǡ    
      ǤǤ
76ǣͷ͸ͺ–ͷ͹ͻ
Černý M, Habánová H, Berka M, Luklová M, Brzobohatý BȋʹͲͳͺȌ
ǣǤ
19ǣʹͺͳʹ
Chini A, Gimenez-Ibanez S, Goossens A, Solano R ȋʹͲͳ͸Ȍ
Ǥ33ǣͳͶ͹–ͳͷ͸
Chitnis PR ȋʹͲͲͳȌ  ǣ   Ǥ   
52ǣͷͻ͵–͸ʹ͸
Czarnocka W, Karpiński S ȋʹͲͳͺȌ 	  ǫ   
ǡ
Ǥ	122ǣͶ–ʹͲ
DalCorso G, Pesaresi P, Masiero S, Aseeva E, Schünemann D, Finazzi G, 





Daloso DM, Medeiros DB, dos Anjos L, Yoshida T, Araújo WL, Fernie AR
ȋʹͲͳ͹Ȍ        Ǥ 
216ǣͳͲͳͺ–ͳͲ͵͵
Dat J, Vandenabeele S, Vranová E, Van Montagu M, Inzé D, Van Breusegem 
F ȋʹͲͲͲȌ          
Ǥ57ǣ͹͹ͻ–͹ͻͷ
Demmig-Adams B, Adams WWȋͳͻͻʹȌ
 Ǥ43ǣ
ͷͻͻ–͸ʹ͸
Devireddy AR, Zandalinas SI, Gómez-Cadenas A, Blumwald E, Mittler R
ȋʹͲͳͺȌǣǦǦ
Ǥ11ǣͻͷͳͶ
Dietz K-J, Turkan I, Krieger-Liszkay A ȋʹͲͳ͸ȌǦ  






Driever SM, Baker NRȋʹͲͳͳȌǦ

ʹǤǡ34ǣͺ͵͹–ͺͶ͸
Evans JR, von Caemmerer Sȋͳͻͻ͸ȌǤ
110ǣ͵͵ͻ–͵Ͷ͸
Evans JR, Kaldenhoff R, Genty B, Terashima IȋʹͲͲͻȌ
ʹǤ60ǣʹʹ͵ͷ–ʹʹͶͺ
Exposito-Rodriguez M, Laissue PP, Yvon-Durocher G, Smirnoff N, 
Mullineaux PM ȋʹͲͳ͹Ȍ Ǧ ʹʹ  
     Ǧ  Ǥ 
8ǣͳ–ͳͲ
Fischer RAT, Edmeades GOȋʹͲͳͲȌǤ
50ǣͺͷ–ͻͺ
Florez-Sarasa I, Noguchi K, Araújo WL, Garcia-Nogales A, Fernie AR, Flexas 
J, Ribas-Carbo M ȋʹͲͳ͸Ȍ     
ǦǤ
172ǣʹͳ͹͸–ʹͳͺͻ
Foyer CH ȋʹͲͳͺȌ   ǡ    
Ǥ154ǣͳ͵Ͷ–ͳͶʹ
Foyer CH, Halliwell B ȋͳͻ͹͸Ȍ      
  ǣ    Ǥ
133ǣʹͳ–ʹͷ
Foyer CH, Noctor G ȋʹͲͲͻȌ     ǣ
ǡ ǡ Ǥ
11ǣͺ͸ͳ–ͻͲͷ
Foyer CH, Noctor G ȋʹͲͲ͵Ȍ      
 ǡǤ
119ǣ͵ͷͷ–͵͸Ͷ
Foyer CH, Ruban A V., Nixon PJȋʹͲͳ͹Ȍ
Ǥ372ǣ͵–͸
Foyer CH, Shigeoka SȋʹͲͳͳȌ
Ǥ155ǣͻ͵–ͳͲͲ
Geigenberger P, Fernie AR ȋʹͲͳͶȌ      
Ǥ21ǣͳ͵ͺͻ–ͳͶʹͳ








Gollan PJ, Tikkanen M, Aro E-M ȋʹͲͳͷȌ   ǣ
Ǥ27ǣͳͺͲ–
ͳͻͳ
Goss R, Jakob T ȋʹͲͳͲȌ      Ǧ
Ǥ106ǣͳͲ͵–ͳʹʹ
Govindjee, Shevela D, Björn LO ȋʹͲͳ͹Ȍ    Ǧ 
ǣǤ133ǣͷ–ͳͷ
Grieco M, Suorsa M, Jajoo A, Tikkanen M, Aro E-MȋʹͲͳͷȌǦ
      
ǦǤ
1847ǣ͸Ͳ͹–͸ͳͻ
Grieco M, Tikkanen M, Paakkarinen V, Kangasjärvi S, Aro E-M ȋʹͲͳʹȌ
Ǧ   Ǧ   
Ǥ160ǣ
ͳͺͻ͸–ͳͻͳͲ
Gururani MA, Venkatesh J, Tran L-SP ȋʹͲͳͷȌ
ǦǤ8ǣͳ͵ͲͶ–ͳ͵ʹͲ
Haldrup A, Lunde C, Scheller HVȋʹͲͲ͵Ȍ
 Ǧ       ǡ 
ǡ
Ǥ278ǣ͵͵ʹ͹͸–͵͵ʹͺ͵
Halliwell B ȋʹͲͲ͸Ȍ    Ǥ    
Ǥ141ǣ͵ͳʹ–͵ʹʹ
Havir EA, McHale NAȋͳͻͺ͹Ȍ
	Ǥ84ǣͶͷͲ–
Ͷͷͷ
Heath RL, Packer L ȋͳͻ͸ͺȌ    Ǥ Ǥ
      Ǥ  
125ǣͳͺͻ–ͳͻͺ
Heineke D, Riens B, Grosse H, Hoferichter P, Peter U, Flügge U, Heldt HW
ȋͳͻͻͳȌǤ
95ǣͳͳ͵ͳ–ͳͳ͵͹
Hodges M, Dellero Y, Keech O, Betti M, Raghavendra AS, Sage R, Zhu X-G, 
Allen DK, Weber APMȋʹͲͳ͸Ȍ






Driever SM, Baker NRȋʹͲͳͳȌǦ

ʹǤǡ34ǣͺ͵͹–ͺͶ͸
Evans JR, von Caemmerer Sȋͳͻͻ͸ȌǤ
110ǣ͵͵ͻ–͵Ͷ͸
Evans JR, Kaldenhoff R, Genty B, Terashima IȋʹͲͲͻȌ
ʹǤ60ǣʹʹ͵ͷ–ʹʹͶͺ
Exposito-Rodriguez M, Laissue PP, Yvon-Durocher G, Smirnoff N, 
Mullineaux PM ȋʹͲͳ͹Ȍ Ǧ ʹʹ  
     Ǧ  Ǥ 
8ǣͳ–ͳͲ
Fischer RAT, Edmeades GOȋʹͲͳͲȌǤ
50ǣͺͷ–ͻͺ
Florez-Sarasa I, Noguchi K, Araújo WL, Garcia-Nogales A, Fernie AR, Flexas 
J, Ribas-Carbo M ȋʹͲͳ͸Ȍ     
ǦǤ
172ǣʹͳ͹͸–ʹͳͺͻ
Foyer CH ȋʹͲͳͺȌ   ǡ    
Ǥ154ǣͳ͵Ͷ–ͳͶʹ
Foyer CH, Halliwell B ȋͳͻ͹͸Ȍ      
  ǣ    Ǥ
133ǣʹͳ–ʹͷ
Foyer CH, Noctor G ȋʹͲͲͻȌ     ǣ
ǡ ǡ Ǥ
11ǣͺ͸ͳ–ͻͲͷ
Foyer CH, Noctor G ȋʹͲͲ͵Ȍ      
 ǡǤ
119ǣ͵ͷͷ–͵͸Ͷ
Foyer CH, Ruban A V., Nixon PJȋʹͲͳ͹Ȍ
Ǥ372ǣ͵–͸
Foyer CH, Shigeoka SȋʹͲͳͳȌ
Ǥ155ǣͻ͵–ͳͲͲ
Geigenberger P, Fernie AR ȋʹͲͳͶȌ      
Ǥ21ǣͳ͵ͺͻ–ͳͶʹͳ








Gollan PJ, Tikkanen M, Aro E-M ȋʹͲͳͷȌ   ǣ
Ǥ27ǣͳͺͲ–
ͳͻͳ
Goss R, Jakob T ȋʹͲͳͲȌ      Ǧ
Ǥ106ǣͳͲ͵–ͳʹʹ
Govindjee, Shevela D, Björn LO ȋʹͲͳ͹Ȍ    Ǧ 
ǣǤ133ǣͷ–ͳͷ
Grieco M, Suorsa M, Jajoo A, Tikkanen M, Aro E-MȋʹͲͳͷȌǦ
      
ǦǤ
1847ǣ͸Ͳ͹–͸ͳͻ
Grieco M, Tikkanen M, Paakkarinen V, Kangasjärvi S, Aro E-M ȋʹͲͳʹȌ
Ǧ   Ǧ   
Ǥ160ǣ
ͳͺͻ͸–ͳͻͳͲ
Gururani MA, Venkatesh J, Tran L-SP ȋʹͲͳͷȌ
ǦǤ8ǣͳ͵ͲͶ–ͳ͵ʹͲ
Haldrup A, Lunde C, Scheller HVȋʹͲͲ͵Ȍ
 Ǧ       ǡ 
ǡ
Ǥ278ǣ͵͵ʹ͹͸–͵͵ʹͺ͵
Halliwell B ȋʹͲͲ͸Ȍ    Ǥ    
Ǥ141ǣ͵ͳʹ–͵ʹʹ
Havir EA, McHale NAȋͳͻͺ͹Ȍ
	Ǥ84ǣͶͷͲ–
Ͷͷͷ
Heath RL, Packer L ȋͳͻ͸ͺȌ    Ǥ Ǥ
      Ǥ  
125ǣͳͺͻ–ͳͻͺ
Heineke D, Riens B, Grosse H, Hoferichter P, Peter U, Flügge U, Heldt HW
ȋͳͻͻͳȌǤ
95ǣͳͳ͵ͳ–ͳͳ͵͹
Hodges M, Dellero Y, Keech O, Betti M, Raghavendra AS, Sage R, Zhu X-G, 
Allen DK, Weber APMȋʹͲͳ͸Ȍ






Holub P, Nezval J, Štroch M, Špunda V, Urban O, Jansen MAK, Klem KȋʹͲͳͻȌ
         
Ǥ134ǣͺͳ–ͻ͵




Huang W, Tikkanen M, Zhang S-BȋʹͲͳͺȌ

Ǥ137ǣͳʹͻ–ͳͶͲ
Huang W, Yang YJ, Zhang JL, Hu H, Zhang SBȋʹͲͳ͹Ȍ
         
Ǧ  Ǥ 132ǣ
ʹͻ͵–͵Ͳ͵
Huang W, Zhang S-B, Cao K-F ȋʹͲͳͲȌ
        
        Ǥ
103ǣͳ͹ͷ–ͳͺʹ
Inoue K, Sakurai H, Hiyama Tȋͳͻͺ͸Ȍ
Ǥ27ǣͻ͸ͳ–ͻ͸ͺ
Järvi S, Suorsa M, Aro E-MȋʹͲͳͷȌ
Ǧǡ
Ǥ1847ǣͻͲͲ–ͻͲͻ
Järvi S, Suorsa M, Paakkarinen V, Aro E-M ȋʹͲͳͳȌ   
ǣǦ
ǦǤ439ǣʹͲ͹–ʹͳͶ
Jensen PE, Bassi R, Boekema EJ, Dekker JP, Jansson S, Leister D, Robinson 
C, Scheller HV ȋʹͲͲ͹Ȍ ǡ     
Ǥ1767ǣ͵͵ͷ–͵ͷʹ
Joliot P, Johnson GN ȋʹͲͳͳȌ  
Ǥ108ǣͳ͵͵ͳ͹–ͳ͵͵ʹʹ
Kaiser E, Morales A, Harbinson J ȋʹͲͳͺȌ 	   
Ǥ176ǣͻ͹͹–ͻͺͻ














Kapoor K, Cashman DJ, Nientimp L, Bruce BD, Baudry J ȋʹͲͳͺȌ 
      
ǣ Ǥ 
122ǣͳͲʹ͸–ͳͲ͵͸
Kasahara M, Kagawa T, Oikawa K, Suetsugu N, Miyao M, Wada M ȋʹͲͲʹȌ
Ǥ
420ǣͺʹͻ–ͺ͵ʹ
Kato Y, Sun X, Zhang L, Sakamoto WȋʹͲͳʹȌͳ
        
Ǥ159ǣͳͶʹͺ–ͳͶ͵ͻ
Kawashima R, Sato R, Harada K, Masuda SȋʹͲͳ͹Ȍ

ͷǦ  Ǧ       
Ǥ246ǣ
ͳͲͶͷ–ͳͲͷͲ




ǡ ǡ Ǥ Ǥ Ǥ  ǡ
ǡͶ͵ͷ͹–Ͷ͵͸Ͳ




Kölling K, Thalmann M, Müller A, Jenny C, Zeeman SC ȋʹͲͳͷȌ 

     Ǥ ǡ   38ǣ
ͳͻ͸ͷ–ͳͻ͹ͻ
Kono M, Noguchi K, Terashima I ȋʹͲͳͶȌ      
  ȋ	ǦȌ  ʹǦ   
    Ǧ 
ǤǤ55ǣͻͻͲ–ͳͲͲͶ
Kono M, Terashima I ȋʹͲͳ͸Ȍ
Ǥ57ǣͳͶͲͷ–
ͳͶͳͶ
Kozuleva MA, Ivanov BNȋʹͲͳ͸Ȍ






Holub P, Nezval J, Štroch M, Špunda V, Urban O, Jansen MAK, Klem KȋʹͲͳͻȌ
         
Ǥ134ǣͺͳ–ͻ͵




Huang W, Tikkanen M, Zhang S-BȋʹͲͳͺȌ

Ǥ137ǣͳʹͻ–ͳͶͲ
Huang W, Yang YJ, Zhang JL, Hu H, Zhang SBȋʹͲͳ͹Ȍ
         
Ǧ  Ǥ 132ǣ
ʹͻ͵–͵Ͳ͵
Huang W, Zhang S-B, Cao K-F ȋʹͲͳͲȌ
        
        Ǥ
103ǣͳ͹ͷ–ͳͺʹ
Inoue K, Sakurai H, Hiyama Tȋͳͻͺ͸Ȍ
Ǥ27ǣͻ͸ͳ–ͻ͸ͺ
Järvi S, Suorsa M, Aro E-MȋʹͲͳͷȌ
Ǧǡ
Ǥ1847ǣͻͲͲ–ͻͲͻ
Järvi S, Suorsa M, Paakkarinen V, Aro E-M ȋʹͲͳͳȌ   
ǣǦ
ǦǤ439ǣʹͲ͹–ʹͳͶ
Jensen PE, Bassi R, Boekema EJ, Dekker JP, Jansson S, Leister D, Robinson 
C, Scheller HV ȋʹͲͲ͹Ȍ ǡ     
Ǥ1767ǣ͵͵ͷ–͵ͷʹ
Joliot P, Johnson GN ȋʹͲͳͳȌ  
Ǥ108ǣͳ͵͵ͳ͹–ͳ͵͵ʹʹ
Kaiser E, Morales A, Harbinson J ȋʹͲͳͺȌ 	   
Ǥ176ǣͻ͹͹–ͻͺͻ














Kapoor K, Cashman DJ, Nientimp L, Bruce BD, Baudry J ȋʹͲͳͺȌ 
      
ǣ Ǥ 
122ǣͳͲʹ͸–ͳͲ͵͸
Kasahara M, Kagawa T, Oikawa K, Suetsugu N, Miyao M, Wada M ȋʹͲͲʹȌ
Ǥ
420ǣͺʹͻ–ͺ͵ʹ
Kato Y, Sun X, Zhang L, Sakamoto WȋʹͲͳʹȌͳ
        
Ǥ159ǣͳͶʹͺ–ͳͶ͵ͻ
Kawashima R, Sato R, Harada K, Masuda SȋʹͲͳ͹Ȍ

ͷǦ  Ǧ       
Ǥ246ǣ
ͳͲͶͷ–ͳͲͷͲ




ǡ ǡ Ǥ Ǥ Ǥ  ǡ
ǡͶ͵ͷ͹–Ͷ͵͸Ͳ




Kölling K, Thalmann M, Müller A, Jenny C, Zeeman SC ȋʹͲͳͷȌ 

     Ǥ ǡ   38ǣ
ͳͻ͸ͷ–ͳͻ͹ͻ
Kono M, Noguchi K, Terashima I ȋʹͲͳͶȌ      
  ȋ	ǦȌ  ʹǦ   
    Ǧ 
ǤǤ55ǣͻͻͲ–ͳͲͲͶ
Kono M, Terashima I ȋʹͲͳ͸Ȍ
Ǥ57ǣͳͶͲͷ–
ͳͶͳͶ
Kozuleva MA, Ivanov BNȋʹͲͳ͸Ȍ








Kromdijk J, Głowacka K, Leonelli L, Gabilly ST, Iwai M, Niyogi KK, Long SP
ȋʹͲͳ͸Ȍ
ǤȋͺͲǦȌ354ǣͺͷ͹–ͺ͸ͳ
Kudoh H, Sonoike KȋʹͲͲʹȌ
  ǣ         
Ǥ215ǣͷͶͳ–ͷͶͺ
Lawson T, Blatt MRȋʹͲͳͶȌǡǡ
Ǥ164ǣͳͷͷ͸–ͳͷ͹Ͳ
Li L, Aro E-M, Millar AH ȋʹͲͳͺȌ    
Ǥ23ǣ͸͸͹–͸͹͸
Li X-G, Wang X-M, Meng Q-W, Zou QȋʹͲͲͶȌ	
Ǧ
Ǥ42ǣʹͷ͹–ʹ͸ʹ
Li X-P, Gilmore AM, Niyogi KK ȋʹͲͲʹȌ   Ǧ
        Ǧ   Ǧ
 Ǥ 
277ǣ͵͵ͷͻͲ–͵͵ͷͻ͹
Locato V, Cimini S, De Gara LȋʹͲͳͺȌ
  Ǧǣ      
Ǥ69ǣ͵͵͹͵–͵͵ͻͳ
Long SP, Marshall-Colon A, Zhu X-GȋʹͲͳͷȌ
Ǥ
161ǣͷ͸–͸͸
López MA, Vicente J, Kulasekaran S, Vellosillo T, Martínez M, Irigoyen ML, 






Marco P, Kozuleva M, Eilenberg H, Mazor Y, Gimeson P, Kanygin A, Redding 
K, Weiner I, Yacoby IȋʹͲͳͺȌ

ǤǦ1859ǣʹ͵Ͷ–ʹͶ͵
Marinho HS, Real C, Cyrne L, Soares H, Antunes FȋʹͲͳͶȌ






Mazor Y, Borovikova A, Caspy I, Nelson N ȋʹͲͳ͹Ȍ    
ʹǤ͸%Ǥ3ǣͳ͹ͲͳͶ
Mehler AH ȋͳͻͷͳȌ      Ǥ Ǥ
         Ǥ 
33ǣ͸ͷ–͹͹
Mhamdi A, Van Breusegem F ȋʹͲͳͺȌ     
Ǥ145ǣͳ͸Ͷ͵͹͸
Mittler R ȋʹͲͲʹȌ ǡ    Ǥ
7ǣͶͲͷ–ͶͳͲ
Mittler RȋʹͲͳ͹ȌǤ22ǣͳͳ–ͳͻ
Mittler R, Vanderauwera S, Gollery M, Van Breusegem F ȋʹͲͲͶȌ
Ǥ9ǣͶͻͲ–Ͷͻͺ
Mosblech A, Feussner I, Heilmann I ȋʹͲͲͻȌǣ 
Ǥ47ǣͷͳͳ–ͷͳ͹
Mosebach L, Heilmann C, Mutoh R, Gäbelein P, Steinbeck J, Happe T, 
Ikegami T, Hanke G, Kurisu G, Hippler M ȋʹͲͳ͹Ȍ  
ǣΪ     




Mullineaux PM, Exposito-Rodriguez M, Laissue PP, Smirnoff NȋʹͲͳͺȌǦ
ǣ
Ǥ	122ǣͷʹ–͸Ͷ
Munekage Y, Hashimoto M, Miyake C, Tomizawa K-I, Endo T, Tasaka M, 
Shikanai TȋʹͲͲͶȌ
Ǥ429ǣͷ͹ͻ–ͷͺʹ

















Kromdijk J, Głowacka K, Leonelli L, Gabilly ST, Iwai M, Niyogi KK, Long SP
ȋʹͲͳ͸Ȍ
ǤȋͺͲǦȌ354ǣͺͷ͹–ͺ͸ͳ
Kudoh H, Sonoike KȋʹͲͲʹȌ
  ǣ         
Ǥ215ǣͷͶͳ–ͷͶͺ
Lawson T, Blatt MRȋʹͲͳͶȌǡǡ
Ǥ164ǣͳͷͷ͸–ͳͷ͹Ͳ
Li L, Aro E-M, Millar AH ȋʹͲͳͺȌ    
Ǥ23ǣ͸͸͹–͸͹͸
Li X-G, Wang X-M, Meng Q-W, Zou QȋʹͲͲͶȌ	
Ǧ
Ǥ42ǣʹͷ͹–ʹ͸ʹ
Li X-P, Gilmore AM, Niyogi KK ȋʹͲͲʹȌ   Ǧ
        Ǧ   Ǧ
 Ǥ 
277ǣ͵͵ͷͻͲ–͵͵ͷͻ͹
Locato V, Cimini S, De Gara LȋʹͲͳͺȌ
  Ǧǣ      
Ǥ69ǣ͵͵͹͵–͵͵ͻͳ
Long SP, Marshall-Colon A, Zhu X-GȋʹͲͳͷȌ
Ǥ
161ǣͷ͸–͸͸
López MA, Vicente J, Kulasekaran S, Vellosillo T, Martínez M, Irigoyen ML, 






Marco P, Kozuleva M, Eilenberg H, Mazor Y, Gimeson P, Kanygin A, Redding 
K, Weiner I, Yacoby IȋʹͲͳͺȌ

ǤǦ1859ǣʹ͵Ͷ–ʹͶ͵
Marinho HS, Real C, Cyrne L, Soares H, Antunes FȋʹͲͳͶȌ






Mazor Y, Borovikova A, Caspy I, Nelson N ȋʹͲͳ͹Ȍ    
ʹǤ͸%Ǥ3ǣͳ͹ͲͳͶ
Mehler AH ȋͳͻͷͳȌ      Ǥ Ǥ
         Ǥ 
33ǣ͸ͷ–͹͹
Mhamdi A, Van Breusegem F ȋʹͲͳͺȌ     
Ǥ145ǣͳ͸Ͷ͵͹͸
Mittler R ȋʹͲͲʹȌ ǡ    Ǥ
7ǣͶͲͷ–ͶͳͲ
Mittler RȋʹͲͳ͹ȌǤ22ǣͳͳ–ͳͻ
Mittler R, Vanderauwera S, Gollery M, Van Breusegem F ȋʹͲͲͶȌ
Ǥ9ǣͶͻͲ–Ͷͻͺ
Mosblech A, Feussner I, Heilmann I ȋʹͲͲͻȌǣ 
Ǥ47ǣͷͳͳ–ͷͳ͹
Mosebach L, Heilmann C, Mutoh R, Gäbelein P, Steinbeck J, Happe T, 
Ikegami T, Hanke G, Kurisu G, Hippler M ȋʹͲͳ͹Ȍ  
ǣΪ     




Mullineaux PM, Exposito-Rodriguez M, Laissue PP, Smirnoff NȋʹͲͳͺȌǦ
ǣ
Ǥ	122ǣͷʹ–͸Ͷ
Munekage Y, Hashimoto M, Miyake C, Tomizawa K-I, Endo T, Tasaka M, 
Shikanai TȋʹͲͲͶȌ
Ǥ429ǣͷ͹ͻ–ͷͺʹ















Nakano Y, Asada K ȋͳͻͺͳȌ      Ǧ
Ǥ22ǣͺ ͸͹–ͺͺͲ




Nickelsen J, Rengstl BȋʹͲͳ͵Ȍǣ
Ǥ64ǣ͸Ͳͻ–͸͵ͷ
Nikkanen L, Toivola J, Rintamäki E ȋʹͲͳ͸Ȍ   
    Ǥ  
39ǣͳ͸ͻͳ–ͳ͹Ͳͷ
Nishikawa Y, Yamamoto H, Okegawa Y, Wada S, Sato N, Taira Y, Sugimoto 





Nixon PJ, Michoux F, Yu J, Boehm M, Komenda JȋʹͲͳͲȌ
Ǥ106ǣ
ͳ–ͳ͸
Noctor G, Foyer CH ȋʹͲͳ͸Ȍ  Ǧ
     Ǥ   171ǣ
ͳͷͺͳ–ͳͷͻʹ
Noctor G, Reichheld JP, Foyer CH ȋʹͲͳͺȌǦ
Ǥ80ǣ͵–ͳʹ
O’Leary BM, Lee CP, Atkin OK, Cheng R, Brown TB, Millar AH ȋʹͲͳ͹Ȍ
  
Ǥ174ǣʹʹ͸ͳ–ʹʹ͹͵
O’Leary BM, Plaxton WC ȋʹͲͳ͸Ȍ  Ǥ Ǥ ǣ
ͳͲǤͳͲͲʹȀͻ͹ͺͲͶ͹ͲͲͳͷͻͲʹǤͲͲͲͳ͵ͲͳǤ͵
Okegawa Y, Long TA, Iwano M, Takayama S, Kobayashi Y, Covert SF, 
Shikanai T ȋʹͲͲ͹Ȍ   
ͷ     

Ǥ48ǣͳͶ͸ʹ–ͳͶ͹ͳ
Ozawa S, Onishi T, Takahashi YȋʹͲͳͲȌ

Ǥ285ǣʹͲͲ͹ʹ–ʹͲͲ͹ͻ
Padmasree K, Padmavathi L, Raghavendra AS ȋʹͲͲʹȌ  
ǣ






Paul MJ, Foyer CH ȋʹͲͲͳȌ    Ǥ   52ǣ
ͳ͵ͺ͵–ͳͶͲͲ
Pierre S, Fischer N, Lagoutte B, Bottin H, Rochaix J-DȋʹͲͲʹȌ
Ǥ1555ǣʹͲͶ–ʹͲͻ
Pintó-Marijuan M, Munné-Bosch SȋʹͲͳͶȌǦ
    Ǧ  ǣ  
Ǥ65ǣ͵ͺͶͷ–͵ͺͷ͹




Qin X, Suga M, Kuang T, Shen J-RȋʹͲͳͷȌ
ǦǤȋͺͲǦȌ348ǣͻͺͻ–
ͻͻͷ
Raghavendra AS, Padmasree K ȋʹͲͲ͵Ȍ   






Ramel F, Birtic S, Cuiné S, Triantaphylidès C, Ravanat J-L, Havaux M
ȋʹͲͳʹȌ Ǥ
158ǣͳʹ͸͹–ͳʹ͹ͺ




Rantala S, Tikkanen M ȋʹͲͳͺȌ Ǧ 
       Ǥ
2ǣͳ–ͳʹ
Ray DK, Ramankutty N, Mueller ND, West PC, Foley JA ȋʹͲͳʹȌ 
Ǥ3ǣͳʹͻ͵–ͳʹͻ͹






Nakano Y, Asada K ȋͳͻͺͳȌ      Ǧ
Ǥ22ǣͺ ͸͹–ͺͺͲ




Nickelsen J, Rengstl BȋʹͲͳ͵Ȍǣ
Ǥ64ǣ͸Ͳͻ–͸͵ͷ
Nikkanen L, Toivola J, Rintamäki E ȋʹͲͳ͸Ȍ   
    Ǥ  
39ǣͳ͸ͻͳ–ͳ͹Ͳͷ
Nishikawa Y, Yamamoto H, Okegawa Y, Wada S, Sato N, Taira Y, Sugimoto 





Nixon PJ, Michoux F, Yu J, Boehm M, Komenda JȋʹͲͳͲȌ
Ǥ106ǣ
ͳ–ͳ͸
Noctor G, Foyer CH ȋʹͲͳ͸Ȍ  Ǧ
     Ǥ   171ǣ
ͳͷͺͳ–ͳͷͻʹ
Noctor G, Reichheld JP, Foyer CH ȋʹͲͳͺȌǦ
Ǥ80ǣ͵–ͳʹ
O’Leary BM, Lee CP, Atkin OK, Cheng R, Brown TB, Millar AH ȋʹͲͳ͹Ȍ
  
Ǥ174ǣʹʹ͸ͳ–ʹʹ͹͵
O’Leary BM, Plaxton WC ȋʹͲͳ͸Ȍ  Ǥ Ǥ ǣ
ͳͲǤͳͲͲʹȀͻ͹ͺͲͶ͹ͲͲͳͷͻͲʹǤͲͲͲͳ͵ͲͳǤ͵
Okegawa Y, Long TA, Iwano M, Takayama S, Kobayashi Y, Covert SF, 
Shikanai T ȋʹͲͲ͹Ȍ   
ͷ     

Ǥ48ǣͳͶ͸ʹ–ͳͶ͹ͳ
Ozawa S, Onishi T, Takahashi YȋʹͲͳͲȌ

Ǥ285ǣʹͲͲ͹ʹ–ʹͲͲ͹ͻ
Padmasree K, Padmavathi L, Raghavendra AS ȋʹͲͲʹȌ  
ǣ






Paul MJ, Foyer CH ȋʹͲͲͳȌ    Ǥ   52ǣ
ͳ͵ͺ͵–ͳͶͲͲ
Pierre S, Fischer N, Lagoutte B, Bottin H, Rochaix J-DȋʹͲͲʹȌ
Ǥ1555ǣʹͲͶ–ʹͲͻ
Pintó-Marijuan M, Munné-Bosch SȋʹͲͳͶȌǦ
    Ǧ  ǣ  
Ǥ65ǣ͵ͺͶͷ–͵ͺͷ͹




Qin X, Suga M, Kuang T, Shen J-RȋʹͲͳͷȌ
ǦǤȋͺͲǦȌ348ǣͻͺͻ–
ͻͻͷ
Raghavendra AS, Padmasree K ȋʹͲͲ͵Ȍ   






Ramel F, Birtic S, Cuiné S, Triantaphylidès C, Ravanat J-L, Havaux M
ȋʹͲͳʹȌ Ǥ
158ǣͳʹ͸͹–ͳʹ͹ͺ




Rantala S, Tikkanen M ȋʹͲͳͺȌ Ǧ 
       Ǥ
2ǣͳ–ͳʹ
Ray DK, Ramankutty N, Mueller ND, West PC, Foley JA ȋʹͲͳʹȌ 
Ǥ3ǣͳʹͻ͵–ͳʹͻ͹






Ruban A V ȋʹͲͳ͸Ȍ    ǣ
       Ǥ
170ǣͳͻͲ͵–ͳͻͳ͸
Ruban A V, Berera R, Ilioaia C, van Stokkum IHM, Kennis JTM, Pascal AA, 
van Amerongen H, Robert B, Horton P, van Grondelle R ȋʹͲͲ͹Ȍ
       
Ǥ450ǣͷ͹ͷ–ͷ͹ͻ
Ruban A V, Johnson MP, Duffy CDP ȋʹͲͳʹȌ
Ǥ1817ǣͳ͸͹–
ͳͺͳ




Salesse-Smith CE, Sharwood RE, Busch FA, Kromdijk J, Bardal V, Stern DB
ȋʹͲͳͺȌ	ͳ
Ǥ4ǣͺͲʹ–ͺͳͲ
Satoh M, Tokaji Y, Nagano AJ, Hara-Nishimura I, Hayashi M, Nishimura M, 
Ohta H, Masuda S ȋʹͲͳͶȌ    
ǦǤ81ǣ
ͻͲ–ͻͷ





Scheller HV, Haldrup AȋʹͲͲͷȌǤ221ǣ
ͷ–ͺ
Schreiber U ȋʹͲͳ͹Ȍ    ǡ ͹ͲͲǡ  
Ǥ134ǣ͵Ͷ͵–͵͸Ͳ




Schreiber U, Klughammer C ȋʹͲͳ͸Ȍ      
ǦǦ
Ǥ57ǣͳͶͷͶ–ͳͶ͸͹





Ǧ       Ǥ
55ǣͳͳͺͶ–ͳͳͻ͵








Shikanai T ȋʹͲͲ͹Ȍ      ǣ 
Ǥ58ǣͳͻͻ–ʹͳ͹
Shikanai T, Endo T, Hashimoto T, Yamada Y, Asada K, Yokota A ȋͳͻͻͺȌ

Ǥ95ǣͻ͹Ͳͷ–ͻ͹Ͳͻ
Shumbe L, Bott R, Havaux MȋʹͲͳͶȌǡǦ
βǦ       
Ǥ7ǣͳʹͶͺ–ͳʹͷͳ
Simkin AJ, McAusland L, Lawson T, Raines CAȋʹͲͳ͹ȌǦ
	 Ǥ
175ǣͳ͵Ͷ–ͳͶͷ
Slattery RA, Walker BJ, Weber APM, Ort DRȋʹͲͳͺȌ
Ǥ176ǣͻͻͲ–ͳͲͲ͵
Smirnoff N, Arnaud DȋʹͲͳͻȌ
Ǥ221ǣͳͳͻ͹–ͳʹͳͶ
Soares C, Carvalho MEA, Azevedo RA, Fidalgo F ȋʹͲͳͺȌ  
ǦǤ
ǤǣͳͲǤͳͲͳ͸ȀǤǤʹͲͳͺǤͳʹǤͲͲͻ




Sonoike K, Kamo M, Hihara Y, Hiyama T, Enami Iȋͳͻͻ͹Ȍ
ǡǡ
Ǥ53ǣͷͷ–͸͵






Ruban A V ȋʹͲͳ͸Ȍ    ǣ
       Ǥ
170ǣͳͻͲ͵–ͳͻͳ͸
Ruban A V, Berera R, Ilioaia C, van Stokkum IHM, Kennis JTM, Pascal AA, 
van Amerongen H, Robert B, Horton P, van Grondelle R ȋʹͲͲ͹Ȍ
       
Ǥ450ǣͷ͹ͷ–ͷ͹ͻ
Ruban A V, Johnson MP, Duffy CDP ȋʹͲͳʹȌ
Ǥ1817ǣͳ͸͹–
ͳͺͳ




Salesse-Smith CE, Sharwood RE, Busch FA, Kromdijk J, Bardal V, Stern DB
ȋʹͲͳͺȌ	ͳ
Ǥ4ǣͺͲʹ–ͺͳͲ
Satoh M, Tokaji Y, Nagano AJ, Hara-Nishimura I, Hayashi M, Nishimura M, 
Ohta H, Masuda S ȋʹͲͳͶȌ    
ǦǤ81ǣ
ͻͲ–ͻͷ





Scheller HV, Haldrup AȋʹͲͲͷȌǤ221ǣ
ͷ–ͺ
Schreiber U ȋʹͲͳ͹Ȍ    ǡ ͹ͲͲǡ  
Ǥ134ǣ͵Ͷ͵–͵͸Ͳ




Schreiber U, Klughammer C ȋʹͲͳ͸Ȍ      
ǦǦ
Ǥ57ǣͳͶͷͶ–ͳͶ͸͹





Ǧ       Ǥ
55ǣͳͳͺͶ–ͳͳͻ͵








Shikanai T ȋʹͲͲ͹Ȍ      ǣ 
Ǥ58ǣͳͻͻ–ʹͳ͹
Shikanai T, Endo T, Hashimoto T, Yamada Y, Asada K, Yokota A ȋͳͻͻͺȌ

Ǥ95ǣͻ͹Ͳͷ–ͻ͹Ͳͻ
Shumbe L, Bott R, Havaux MȋʹͲͳͶȌǡǦ
βǦ       
Ǥ7ǣͳʹͶͺ–ͳʹͷͳ
Simkin AJ, McAusland L, Lawson T, Raines CAȋʹͲͳ͹ȌǦ
	 Ǥ
175ǣͳ͵Ͷ–ͳͶͷ
Slattery RA, Walker BJ, Weber APM, Ort DRȋʹͲͳͺȌ
Ǥ176ǣͻͻͲ–ͳͲͲ͵
Smirnoff N, Arnaud DȋʹͲͳͻȌ
Ǥ221ǣͳͳͻ͹–ͳʹͳͶ
Soares C, Carvalho MEA, Azevedo RA, Fidalgo F ȋʹͲͳͺȌ  
ǦǤ
ǤǣͳͲǤͳͲͳ͸ȀǤǤʹͲͳͺǤͳʹǤͲͲͻ




Sonoike K, Kamo M, Hihara Y, Hiyama T, Enami Iȋͳͻͻ͹Ȍ
ǡǡ
Ǥ53ǣͷͷ–͸͵






Sonoike K, Terashima I, Iwaki M, Itoh SȋͳͻͻͷȌ
ǦǤ
Ǥ	362ǣʹ͵ͷ–ʹ͵ͺ




Stiehl HH, Witt HT ȋͳͻ͸ͻȌ      
Ǥò24ǣͳͷͺͺ–
ͳͷͻͺ
Su X, Ma J, Wei X, Cao P, Zhu D, Chang W, Liu Z, Zhang X, Li M ȋʹͲͳ͹Ȍ
      ʹʹʹǦ Ǧ
ǤȋͺͲǦȌͺͳͷ–ͺʹͲ
Suga M, Qin X, Kuang T, Shen JR ȋʹͲͳ͸Ȍ    
ǦǤ
39ǣͶ͸–ͷ͵
Sun J, Yang L, Wang Y, Ort DR ȋʹͲͲͻȌ   	Ǧ  
change : Opportunities for improvement in photosynthetic radiation use 
Ǥ177ǣͷͳͳ–ͷʹʹ
Suorsa M ȋʹͲͳͷȌ   
     
Ǥ	6ǣͳ–ͺ




Suorsa M, Järvi S, Grieco M, Nurmi M, Pietrzykowska M, Rantala M, 




        
Ǥ24ǣʹͻ͵Ͷ–ʹͻͶͺ
Suorsa M, Rossi F, Tadini L, Labs M, Colombo M, Jahns P, Kater MM, Leister 





Suzuki N, Koussevitzky S, Mittler R, Miller GȋʹͲͳʹȌ
Ǥǡ35ǣʹͷͻ–ʹ͹Ͳ












Takagi D, Takumi S, Hashiguchi M, Sejima T, Miyake CȋʹͲͳ͸Ȍ

Ǥ171ǣͳ͸ʹ͸–ͳ͸͵Ͷ
Takahashi M, Asada K ȋͳͻͺͺȌ     
Ǥ267ǣ͹ͳͶ–͹ʹʹ
Takahashi S, Badger MR ȋʹͲͳͳȌ   ǣ    
Ǥ16ǣͷ͵–͸Ͳ
Takahashi S, Murata N ȋʹͲͲͺȌ     
ǫ13ǣͳ͹ͺ–ͳͺʹ
Terashima I, Funayama S, Sonoike K ȋͳͻͻͶȌ
    Ǥ      ǡ 
Ǥ193ǣ͵ͲͲ–͵Ͳ͸
Tikhonov AN ȋʹͲͳͶȌ   ͸     
 Ǥ81ǣ
ͳ͸͵–ͳͺ͵
Tikkanen M, Aro E-MȋʹͲͳͶȌ
Ǥ19ǣͳͲ–ͳ͹
Tikkanen M, Gollan PJ, Suorsa M, Kangasjärvi S, Aro E-M ȋʹͲͳʹȌ ͹

Ǥ	3ǣʹ͹͹
Tikkanen M, Grebe S ȋʹͲͳͺȌ
– Ǥ162ǣͳͷ͸–
ͳ͸ͳ
Tikkanen M, Grieco M, Kangasjärvi S, Aro E-M ȋʹͲͳͲȌ  

Ǥ152ǣ͹ʹ͵–͹͵ͷ
Tikkanen M, Grieco M, Nurmi M, Rantala M, Suorsa M, Aro E-M ȋʹͲͳʹȌ
Ǥ
367ǣ͵Ͷͺ͸–͵Ͷͻ͵
Tikkanen M, Rantala S, Aro E-MȋʹͲͳͷȌ

ͷǤ	6ǣͷʹͳ
Tikkanen M, Rantala S, Grieco M, Aro E-M ȋʹͲͳ͹Ȍ





Sonoike K, Terashima I, Iwaki M, Itoh SȋͳͻͻͷȌ
ǦǤ
Ǥ	362ǣʹ͵ͷ–ʹ͵ͺ




Stiehl HH, Witt HT ȋͳͻ͸ͻȌ      
Ǥò24ǣͳͷͺͺ–
ͳͷͻͺ
Su X, Ma J, Wei X, Cao P, Zhu D, Chang W, Liu Z, Zhang X, Li M ȋʹͲͳ͹Ȍ
      ʹʹʹǦ Ǧ
ǤȋͺͲǦȌͺͳͷ–ͺʹͲ
Suga M, Qin X, Kuang T, Shen JR ȋʹͲͳ͸Ȍ    
ǦǤ
39ǣͶ͸–ͷ͵
Sun J, Yang L, Wang Y, Ort DR ȋʹͲͲͻȌ   	Ǧ  
change : Opportunities for improvement in photosynthetic radiation use 
Ǥ177ǣͷͳͳ–ͷʹʹ
Suorsa M ȋʹͲͳͷȌ   
     
Ǥ	6ǣͳ–ͺ




Suorsa M, Järvi S, Grieco M, Nurmi M, Pietrzykowska M, Rantala M, 




        
Ǥ24ǣʹͻ͵Ͷ–ʹͻͶͺ
Suorsa M, Rossi F, Tadini L, Labs M, Colombo M, Jahns P, Kater MM, Leister 





Suzuki N, Koussevitzky S, Mittler R, Miller GȋʹͲͳʹȌ
Ǥǡ35ǣʹͷͻ–ʹ͹Ͳ












Takagi D, Takumi S, Hashiguchi M, Sejima T, Miyake CȋʹͲͳ͸Ȍ

Ǥ171ǣͳ͸ʹ͸–ͳ͸͵Ͷ
Takahashi M, Asada K ȋͳͻͺͺȌ     
Ǥ267ǣ͹ͳͶ–͹ʹʹ
Takahashi S, Badger MR ȋʹͲͳͳȌ   ǣ    
Ǥ16ǣͷ͵–͸Ͳ
Takahashi S, Murata N ȋʹͲͲͺȌ     
ǫ13ǣͳ͹ͺ–ͳͺʹ
Terashima I, Funayama S, Sonoike K ȋͳͻͻͶȌ
    Ǥ      ǡ 
Ǥ193ǣ͵ͲͲ–͵Ͳ͸
Tikhonov AN ȋʹͲͳͶȌ   ͸     
 Ǥ81ǣ
ͳ͸͵–ͳͺ͵
Tikkanen M, Aro E-MȋʹͲͳͶȌ
Ǥ19ǣͳͲ–ͳ͹
Tikkanen M, Gollan PJ, Suorsa M, Kangasjärvi S, Aro E-M ȋʹͲͳʹȌ ͹

Ǥ	3ǣʹ͹͹
Tikkanen M, Grebe S ȋʹͲͳͺȌ
– Ǥ162ǣͳͷ͸–
ͳ͸ͳ
Tikkanen M, Grieco M, Kangasjärvi S, Aro E-M ȋʹͲͳͲȌ  

Ǥ152ǣ͹ʹ͵–͹͵ͷ
Tikkanen M, Grieco M, Nurmi M, Rantala M, Suorsa M, Aro E-M ȋʹͲͳʹȌ
Ǥ
367ǣ͵Ͷͺ͸–͵Ͷͻ͵
Tikkanen M, Rantala S, Aro E-MȋʹͲͳͷȌ

ͷǤ	6ǣͷʹͳ
Tikkanen M, Rantala S, Grieco M, Aro E-M ȋʹͲͳ͹Ȍ





   Ǧ 	   
Ǥ112ǣʹͻͲ–͵Ͳͳ
Tiwari A, Mamedov F, Grieco M, Suorsa M, Jajoo A, Styring S, Tikkanen M, 
Aro E-MȋʹͲͳ͸ȌǦ
ǦǤ2ǣͳ͸Ͳ͵ͷ
Tjus SE, Møller BL, Scheller HV ȋͳͻͻͺȌ    
      Ǥ 
116ǣ͹ͷͷ–͹͸Ͷ
Tyystjärvi E, Aro E-Mȋͳͻͻ͸Ȍǡ
 Ǧ ǡ      Ǥ
93ǣʹʹͳ͵–ʹʹͳͺ
Vinyard DJ, Ananyev GM, Charles Dismukes G ȋʹͲͳ͵Ȍ ǣ 
Ǥ82ǣͷ͹͹–
͸Ͳ͸





Wada S, Yamamoto H, Suzuki Y, Yamori W, Shikanai T, Makino AȋʹͲͳͺȌ
	
ʹǤ176ǣͳͷͲͻ–ͳͷͳͺ









Wasternack C, Hause B ȋʹͲͳ͵Ȍ ǣǡǡ
      ǡ  
ǤʹͲͲ͹Ǥ
111ǣͳͲʹͳ–ͳͲͷͺ









Wittenberg G, Järvi S, Hojka M, Tóth SZ, Meyer EH, Aro E-M, Schöttler MA, 
Bock RȋʹͲͳ͹Ȍ
Ǥ90ǣͶ͹ͺ–ͶͻͲ
Yadav DK, Kruk J, Sinha RK, Pospíšil P ȋʹͲͳͲȌ   
        ǣ 
  Ǧ Ǥ   
1797ǣͳͺͲ͹–ͳͺͳͳ
Yamamoto H, Shikanai T ȋʹͲͳͻȌ 
ͷǦ   
Ǥ
Ͳͳ͵Ͷ͵ǤʹͲͳͺ
Yamori W, Makino A, Shikanai TȋʹͲͳ͸Ȍ
       
Ǥ6ǣʹͲͳͶ͹
Yamori W, Shikanai T ȋʹͲͳ͸Ȍ     
  
Ǥ67ǣʹͷǤͳǦʹͷǤʹ͸
Yang Y-J, Chang W, Huang W, Zhang S-B, Hu HȋʹͲͳ͹ȌǦ
Ǥ
58ǣͷ͵
Zavafer A, Koinuma W, Chow WS, Cheah MH, Mino HȋʹͲͳ͹Ȍ
          
Ǥ7ǣ͹͸ͲͶ
Zhang S, Scheller HV ȋʹͲͲͶȌ      
Ǥ
45ǣͳͷͻͷ–ͳ͸Ͳʹ
Zhang Z, Jia Y, Gao H, Zhang L, Li H, Meng QȋʹͲͳͳȌ
  Ǧ    ȋ
ǤȌǤ234ǣͺͺ͵–ͺͺͻ








   Ǧ 	   
Ǥ112ǣʹͻͲ–͵Ͳͳ
Tiwari A, Mamedov F, Grieco M, Suorsa M, Jajoo A, Styring S, Tikkanen M, 
Aro E-MȋʹͲͳ͸ȌǦ
ǦǤ2ǣͳ͸Ͳ͵ͷ
Tjus SE, Møller BL, Scheller HV ȋͳͻͻͺȌ    
      Ǥ 
116ǣ͹ͷͷ–͹͸Ͷ
Tyystjärvi E, Aro E-Mȋͳͻͻ͸Ȍǡ
 Ǧ ǡ      Ǥ
93ǣʹʹͳ͵–ʹʹͳͺ
Vinyard DJ, Ananyev GM, Charles Dismukes G ȋʹͲͳ͵Ȍ ǣ 
Ǥ82ǣͷ͹͹–
͸Ͳ͸





Wada S, Yamamoto H, Suzuki Y, Yamori W, Shikanai T, Makino AȋʹͲͳͺȌ
	
ʹǤ176ǣͳͷͲͻ–ͳͷͳͺ









Wasternack C, Hause B ȋʹͲͳ͵Ȍ ǣǡǡ
      ǡ  
ǤʹͲͲ͹Ǥ
111ǣͳͲʹͳ–ͳͲͷͺ









Wittenberg G, Järvi S, Hojka M, Tóth SZ, Meyer EH, Aro E-M, Schöttler MA, 
Bock RȋʹͲͳ͹Ȍ
Ǥ90ǣͶ͹ͺ–ͶͻͲ
Yadav DK, Kruk J, Sinha RK, Pospíšil P ȋʹͲͳͲȌ   
        ǣ 
  Ǧ Ǥ   
1797ǣͳͺͲ͹–ͳͺͳͳ
Yamamoto H, Shikanai T ȋʹͲͳͻȌ 
ͷǦ   
Ǥ
Ͳͳ͵Ͷ͵ǤʹͲͳͺ
Yamori W, Makino A, Shikanai TȋʹͲͳ͸Ȍ
       
Ǥ6ǣʹͲͳͶ͹
Yamori W, Shikanai T ȋʹͲͳ͸Ȍ     
  
Ǥ67ǣʹͷǤͳǦʹͷǤʹ͸
Yang Y-J, Chang W, Huang W, Zhang S-B, Hu HȋʹͲͳ͹ȌǦ
Ǥ
58ǣͷ͵
Zavafer A, Koinuma W, Chow WS, Cheah MH, Mino HȋʹͲͳ͹Ȍ
          
Ǥ7ǣ͹͸ͲͶ
Zhang S, Scheller HV ȋʹͲͲͶȌ      
Ǥ
45ǣͳͷͻͷ–ͳ͸Ͳʹ
Zhang Z, Jia Y, Gao H, Zhang L, Li H, Meng QȋʹͲͳͳȌ
  Ǧ    ȋ
ǤȌǤ234ǣͺͺ͵–ͺͺͻ
Zivcak M, Brestic M, Kunderlikova K, Sytar O, Allakhverdiev SI ȋʹͲͳͷȌ
Ǧ
ʹǤ
126ǣͶͶͻ–Ͷ͸͵
ISBN 978-951-29-7714-7 (PRINT)
ISBN 978-951-29-7715-4 (PDF)
ISSN 0082-7002 (Print)
ISSN 2343-3175 (Online)
Gr
an
o 
O
y, 
Tu
rk
u 
, F
in
la
nd
  2
01
9
